Monogenea, flounder
The monogenean Neoheterobothrium hirame sud denly appeared as a new species in 1993 and has since prevailed in wild and cultured Japanese flounder, Paralichthys olivaceus, in the waters surrounding Japan (Michine, 1999; Ogawa, 1999; Yoshinaga et al., 2000; Anshary et al., 2001; Mushiake et al., 2001) . This para site is considered to be the causative agent of the ane mia that has recently spread in Japanese flounder (Yoshinaga et al, 2000 (Yoshinaga et al, , 2001 (Yoshinaga et al, a, 2001b Mushiake et al., 2001) . The prevalence of the parasite and the occur rence of anemia were found to be roughly 60% and 30%, respectively, in wild Japanese flounder collected from various waters around Japan (Mushiake et al., 2001) . It is therefore a growing concern that the parasite may have a serious negative impact on the wild stocks of Japanese flounder.
In the waters around Japan, N. hirame has been recorded only from Japanese flounder. Monogeneans tend to be highly host-specific, but there is a possibility that N. hirame could infect closely related fish species if introduced in their areas of distribution. Thus, it is necessary to know the host range of N. hirame 
Results
In the challenge experiment, gravid worms having eggs in the uterus were obtained from the buccal cavity lining of both the Japanese flounder and the southern flounder (Table 1) . While worms were observed on both the upper jaw lining and the lining between the pha ryngeal teeth in the Japanese flounder, they were found only on the lining between the pharyngeal teeth in the southern flounder. The infection levels were higher in the Japanese flounder than in the southern flounder.
No immature worms were obtained from any of the fish on Day 45 or 56. No marked differences were observed in the body size or in the relative ratios of the body parts between the worms collected from the differ ent fish species and from the different infection sites (Table 2) .
Discussion
It is clear from the present results that southern flounder can serve as a host of N. hirame, although they were less susceptible to N. hirame infection than Japa nese flounder.
Another species of the genus, N. affine, has been recorded from southern flounder (Price, 1943) . This parasite is closely related to N. hirame and can be distin guished from N. hirame by the difference in the ratios of the body proper and isthmus length to the total body length; the respective ratios have been found to be 0.62-0.70 and 0.14-0.24 in N. hirame and 0.34-0.51 and 0. 38-0.52 in N.affine (Ogawa, 1999) . Although we expected that differences of the host species and infec tion sites may have influenced on the ratios, the ratios of the worms obtained from both the southern flounder and the Japanese flounder were indistinguishable from those of N. hirame described in the original description (Ogawa, 1999) . However, in the original description, the discrimination between the two species was based on only 4 specimens of N. affine, including the type specimen, collected from summer flounder Paralichthys dentatus, which is the type host of N. affine. More stud ies are needed for further conclusions on their discrimi nation. Table 1 The earliest record of N. hirame was obtained from Japanese flounder caught in the central part of the Sea of Japan in 1993; N. hirame had not been observed in the flounder collected from the same locality from 1989 to 1992 (Anshary et al., 2001) . Considering that Japa nese flounder is one of the most studied fish species in Japan and the parasite has been found to be widely dis tributed in areas with different environmental conditions in Japan (Mushiake et al., 2001) , it is unlikely that the parasite had existed at low levels and suddenly increased in the flounder population to detectable levels.
On the other hand, all the members of the genus Neoheterobothrium other than N. hirame have been recorded from pleuronectiformes living in the waters sur rounding North and South America (Piasecki et al., 2000) , and the genus seems to have evolved in the pleuronectiformes in this area. The sudden appear ance of N. hirame in the waters around Japan suggests the possibility that the parasite may have been recently introduced into Japan from the waters around the Ameri can continents.
However, Neoheterobothrium species in the American waters have not been investigated enough to discuss the original distribution of N. hirame. Further studies are also needed to clarify this point.
Although the presence or absence of N. hirame in North America has not been clarified yet, we should be very careful with any oversea transportation of Japanese flounder just in case.
The parasite could spread to North America using the southern flounder as a host if introduced there, and could cause ecological and eco nomic damage.
